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Example Results/Plots/Call Graphs




SimplifiedCalo/g4.9.4.po1
Top Functions

44.9.4.p01 44.9.4.p01
SimplifiedCalo SimplifiedCalo
IntelXeonCPUES430@2.66GHz QuadCoreAMDOpteronProcessor23as

__ieee754 _log
G4HadronCross Sections::Calc Scattering Cross Sections
CLHEP::MTwistEngine::flat
G4PhysicsVector::Value
__ieee754_exp
G4ElectroMuclear Cross Section::Get ZandACross Section
init
G4Propagator InField:: Compute Step
GdMag_UsualEqRhs::EvaluateRhsGivenB
G4 SteppingManager :: Define Physical StepLength
sin
co3
G4 SteppingManager :: Stepping
GdTrack:: GetVelocity
AlongStepGetPhysicallnteractionLength
G4 ClassicalRK4::D

G4 Universal Fluctuation:: Sample Fluctuations
G4VEnergyLossProcess::Post Step GetPhysicalinteractionLength

leaf fraction

= Leaf count fractions for top functions

Geanty4 Meeting, Sept, 2011 Profiling various Geanty4 Applications with FAST; Krzysztof Genser/FNAL 11



SimplifiedCalo/g4.9.4.po1

Top Functions




SimplifiedCalo/g4.9.4.po1

Top Geants4 Functions




CMSSW426/94.9.4.po1
Top Functions

04.9.4.p01
CMSSW 4 2 6
IntelXeonCPUES430@2.66GHz
__ieee754 _log - o
GdMagy_UsualEqiRhs::EvaluateRhs GivenB
G4 HadronCross Sections::Cale ScatteringCross Sections
G4Polycone Side:: DistanceAway
G4Navigator::Locate Global PointAnd Setup
G4 ClassicalRK4 ::Dumb Stepper
init
CLHEP::HepJamesRandom::flat
__ieee754_exp
G4Propagator InField:: Compute Step
G4 PhysicsVector::Value
sim::Field:: Get Field\Value
__ieee754_atan2
G4 UrbanMscModel30:: Compute Cross SectionPer Atom
G4 SteppingManager ::DefinePhysical StepLenath
GdvoxelNavigation:: Compute Step
GaMagint_Driver::Qui
G4TouchableHistory :: GetVolume
G4 SteppingManager :: Stepping
Gé4Navigator ::Compute Step

leaf fraction

= Leaf count fractions for top functions
based on 112 runs with 5o events each
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CMSSW426/g94.9.4.po1

Top Geants Functions




Mu2e

109/94.9.4.po1

Top Functions

mu2e::BFMap:getNeighbors [3][3]) const
mu2e::BFMap::gmcpoly2

mu2e::BFMap interpolate [3][3), double const®) const
mu2e::BFMap:get BFieldWith Status

_init

G4 Mag_UsualEqRhs::Evaluate RhsGivenB
__ieee754_log

G4Propagator InField::Compute Step
G4MagInt_Driver::QuickAdvance
G4Physics\Vector::Value

G4 ClassicalRK4::Dumb Stepper

G4 MagHelical Stepper :Advance Helix

g4.9.4.p01 g4.9.4.p01 g4.9.4.p01
muze_v1_0_9 muze_v1_0_9 mu2e_v1_0_9
IntelXeonCPUES430@2.66GHz IntelXeonCPUX5355@2.66GHz QuadCoreAMDOpteronProcessor23a9
® o e F---ie

leaf fraction

= Leaf count fractions for top functions
based on g5 runs with 10000 events each
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Mu2e/g4.9.4.po1

Top Geants4 Functions




94-9.4.po1

Top Geants4 Functions




SimplifiedCalo/g4.9.4.po1
Top Libraries

g4.9.4.p01 g4.9.4.p01
SimplifiedCalo SimplifiedCalo
IntelXeonCPUES430@2.66GHz QuadCoreAMDOpteronProcessor2 389

lihG4processes.so
lihGdgeometry so
libm.30.6

lib Gdtracking.so
lihGé4track.so
libCLHEP-2.1.0.1 50
lih Gdglobal so0

lib Gdparticles so
lihG4event.so
libc.s0.6

lib Gdphysicslists so
libstdc++ 306
libG4materials.so
libGderror_propagation.so
libhSimplified Calo so

ge+0S
lih count

= top libraries plot and top 3 Geanty libraries (global)

based on 112 runs with 5o events each
libG4processes
libG4geometry
libGg4tracking
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CMSSW426/94.9.4.po1
Top Libraries

q4.9.4.p01 44.9.4.p01
CMSSW 4 2 B CMSSW 4 2 B
IntelXeonCPUES430@2.66GHz QuadCoreAMDOpteronProcessor23a9

I]ga&ﬁ4 pgeon%jtrg S§ ars (5= =1
cih ?‘5‘6 L83 -
I|b5|rnﬁfjlr'or§ %aéén gg
I| 5 dc so >
I|b3|mG4Coremag ??ﬁe?g sg 4
SimG 400re|\|f:utG t4 catlon so .
hbMagnetlcF { I&ﬂ rm%m{; gg .o
Ileeom Ec
bGeometry eome r uu er so
lib Magnetic FeIEVP wnﬁl .
. é%ﬁf D g“ 2
st teaDatld 20 .
IlbDataFormatsGe g: a e 2 gso $
lihGderror, .
IlbDeTgﬁcmoﬂgeggc;%ﬂgﬁ%{ore 50 H
lihGeometry Heal Common Data.so
+| +|

Se+05
lib count

= top libraries plot and top 3 Geanty libraries (granular)

based on 93 runs with 100 events each
libG4geometry

libG4processes
libG4tracking
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Mu2e109/g4.9.4.po1
Top Libraries

g4.9.4.p01
libBField Geom.so ] o
libGdmagneticfield.so

libart_Framework_Coredrt.so
lihG4navigation.so

libm.s0.6

libGé4tracking.so

libc.s0.6

libMu2e G4 .s0
libGdemstandard.so
libGatrack so
lihG4hadronic_xsect.so
lib Gdemutils so
lihGdcsy.so
lihGdtransportation.so
ld-linux-x86-64.30.2

libh count

= top libraries plot and top 3 Geanty libraries (granular)

based on g5 runs with 10000 events each
libG4magneticfield
libG4navigation
libG4tracking
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Call Graph centered on
G4HadronCrossSections::CalcScatteringCrossSections

in SimplifiedCalo

= A Geants function with a very
significant time spent in it:
G4HadronCrossSections::

CalcScatteringCrossSections
(G4DynamicParticle const¥®, int, int)
Path Count 110082 (7.1%)
Leaf Count 101685 (6.5%)
profgraph —n profdata... 93 3 5 400

All paths with a count smaller than 400 were
removed

this affects the edges(arrows) which are
removed

the numbers in the boxes are unaffected
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Call Graph centered on
G4HadronCrossSections::CalcScatteringCrossSections
IN CMSSW426

= A slightly differently looking call
graph in cmssws26 case:
G4HadronCrossSections::

CalcScatteringCrossSections
(G4DynamicParticle const*, int, int)
Path Count 42044 (3.4%)
Leaf Count 37748 (3.0%)
profgraph —n profdata... 1529 3 5 400

All paths with a count smaller than 400 were
removed

this affects the edges(arrows) which are
removed

the numbers in the boxes are unaffected

the cut should be adjusted based on the
number of samples for a specific function
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Call Graph centered on
G4PhysicsVector::Value
in SimplifiedCalo

A function called by
many callers, calling
other functions itself,
with a significant time
spent in it:
G4PhysicsVector::Value
(double)
Path Count 111063 (7.2%)
Leaf Count 50372 (3.2%)
profgraph —n profdata...
128 3 5100
Quad Core AMD Opteron

2389 at 2915MHz ...
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Call Graph centered on
G4PhysicsVector::Value
IN CMSSW426

A more complicated
graph compared to
SimplifiedCalo case and
a relatively smaller leaf
8 fraction

G4PhysicsVector::Value
(double)

Path Count 57258 (4.6%)
Leaf Count 20236(1.6%)
profgraph —n profdata...
95735100
Quad Core AMD Opteron
2389 at 2915MHz .......
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Call Graph centered on
G4PhysicsVector::Value
In Mu2e109

= Aless complicated graph
compared to
SimplifiedCalo case and
a relatively larger leaf
fraction
G4PhysicsVector::Value
(double)
Path Count 684(2.1%)
Leaf Count 469(1.5%)
profgraph —n profdata...
84035 20
Quad Core AMD Opteron
2389 at 2915MHz .......
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Recently Profiled Geanty
Applications

= Preliminary profiling results are available at:

http://oink.fnal.gov/perfanalysis/g4p

the location is likely to change
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Backup Slides



Box & Whisker Plot

Q1 — 1.5 < IQR Q3 + 1.5 X IQR

-30  —20 —lo oo lo

—2.6980 —0.67450 0.67450

24.65% - 24.65%

15.73% 68.27% 15.73% from
Wikipedia
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Software/Hardware Versions




SimplifiedCalo Parameters




Software/Hardware Versions




Software/Hardware Versions




